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DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a semiconductor device of 
high operation speed, by reducing a 
wiring-substrate capacitance in an 
element isolation region, or reducing 
an accumulated electric charge 
amount in capacitance. 

SOLUTION: On a P-type silicon 
substrate 1 , an active region 6 
where an element is provided, and 
an element isolation region 7 
surrounding it are provided, and 
comprises a groove part 8 and a 
dummy semiconductor part 9. An 
inter-layer insulation film 1 2 is 
deposited on the substrate, with a 
wiring 1 3 over it. In the 
semiconductor part 9, an impurity 
diffusion layer 21 which is formed at 
the same time with ion-implantation 
into element is formed, while a PN 
joint part 22 formed between the 
impurity diffusion layer 21 and the 
silicon substrate 1 . The capacitance 
component in the region passing the 
semiconductor part 9 among wiring- 
substrate capacitance is equal to 
addition, in series, of capacitance of 
impurity diffusion layer 21 to that of 
inter-layer insulation film 12, 
resulting in the amount less than 
the capacitance only with inter- 
layer insulation film, so that the 
entire wiring-substrate capacitance 
is reduced and the semiconductor 
device & operate at higher speeds. 
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o 

[0 0 6 3] iCT, *^^|ISit7^C0^5-c7)*ii 
frfflS9|*H=ti, ->'j3>*RfEH*»t>«tc, Pffl>F*M* 
ffifcf 4 1 i, N3l*«$M£ttlI 4 2 fcj&q£fiELTV> 
-So 1"fc;b*>, PgPR$M£iWf 4 1 iNa**MM£tt 
142 fcOWIKjpl PN@£-SG4 3jWBJ£3it, N3PF 
#ttft&tUl 42i Pi - / v ^ >«S 1 ofi:* 2PNf 
-&«B4 4 3&*J&fiB;3ftTV*.S 0 4iJ, »1, f2PNi 
■MS4 3, 4 414, v»i*iit3ias80±ffii:S®0W{; 

^ o 

[0 0 6 4] iiT, **i4ff^J ( c^4^2g#^S^ 

Sift - c j 1 1* , p w^mmm 4 1 <o«#$a 

£Cjl, Ni^ltfti4 2 0®-g-§M^Cj2i:i-4 t, 

tk^: (7) 

+ (l/Cjl) + (1/Cj2) ] I 

(7) 

■*-**»*>, TIS^: (8) 

(8) 

10066] *nife^s8-pj± 2 ® <oy^m»m 

\z± t) 2ooPN»^B54 3, 4 4 Lfctfltifc'* 
fe* 1 , 3 S JJLhO^WiaffifiWi J: •) 3 o£H±<*> P 

ffitt^Jt 9 tmfio P N&'&Sfoi^JS $ ^, $ lb H»SS 
8 (OiSTtC n i@0 P N»#»**^jfi $ itT V t -J- 4 
t, ^E»-afeKWS«CjtH, TIB^: (9) 

+ 2 (1/Cjm) ] I 
+ 2 (1/Cjn) ] ( (9) 
*4o i"*fc*>, TIE* (1 0) 

(1 0) 

^%i^>y-Hl4t, V-*- KU-f > 5 ttCt 0 
fS?ii^M0 SFEThL T«i6i" 4 *^**BHt n 

tz. m=t-frmm.M. 7 <d 1 -o<Dmn s o±tci4, b % 
2 aofy- h %ft r 2 arry- M«4t mmzm 

& * itTt^fefiv "J ^ >BB» 1 0 Tjqfft Uv>4„ 4 
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*n ±im*fr%m®. 7 rto^flcau 9 Ri/mm s izm 

mfrhzzy^-r-h 5 i^fiLtv^„ 

^*5-y-h5 1, 3>Ei»l O&lfv'Ja 

ffc&fcR 5 2 k, £&A v U ^ >R#> b ft 4 AftffiR 5 

3 k^Jf LTffM£tLT^& 0 h 5 1 li, 

Hl4M^8 a B B -> a >HH* l 0 k*iio^ l 

£ <0 , ^-*- h mfe 4 Rtf^Jfefi y'j3>EHioi 14— 10 

3 fcflljfcl-a^iftflv'J = >Rli, h Wffi4*M:» 

tfi^LTiot), 1 X 1 0 ZO cm^TT* 

ftfc, f 5 1 Hgtftt, j&SIR 

[0 0 7 0] **Oa^SO¥*^1Ifc*3V»TI±, sua 

-> n >K^jat/t)4*iisv^AK, hs^/lK 5 3 o±ss t 

-> U a > 1 co^B t (D n TWEHTF iio L £ 
t)*oT, VHIfitgRi 2 gfroSiJiSEfcfeftv^ V 
M«JtKoMatc9JSpSii**EE**fiv» 0 BM&fgR 1 

<7?T\ Silft-ffi&ftRM Kis »t 4 WffOfcflcWKgi- * 

[oo7i] ^mmm^if ^mn^5 3 t4, wx. 

f 5 1 

r* b ±t^mm 5 3 , mmmm 5 2s^5-y 

- h 5 1 iZft£-t c t m£x~&2> 0 

[0 0 7 2] ±E^5-y-h5 lRI/nSSia 

1530^ ^v^tft^-^ t stfb£%R 5 2 k a*ft < -c 

[0 0 7 3] fti=, £C:TliaH^l9HW*7±lcSSfi#t 40 

r 5 3 *flua-r*#ttav »; = >Kt awb&ssR 5 2 1 

0«SRA«^ffti- ia^-SriE^Jt* 1 , £fe&v 'J n >R 
«>ft*> •) v 'J 3 >R*3ffc3t*Rfcfflv*fc»£- 

■ctrafltosb** 1 **,, if*c % BHbSKRfttroiifesas 

[0 0 7 4] (*5^Hift©ffi) H5I±, * 5 OHJfeB 
[0 0 7 5] |W|l2HC7jrf (C, Plv'j3>lSi(7) 

^I4fs^6{ci4, y-mnm-zt, #-ttftv«;3>R 50 
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m5y-htS4t, V-^- KU'f > 5 tiZX *) 

fc, »^-53-^i*7 0lo<75?fg|5 8<7)±tCI±, r-h^ 
S4 fcHB#fc?&J£$itfc£iMiJiv 'J 3>iMSl 0##*E 

[0 0 7 6] iif, ^Hfci&KSS-CIl, y-h«S4 7i* 
» 1 «**R* <b ft 4at, W2 0#WH*' t> 

ft*±Ji»4 btlCt ijatfi£$<x-Cv^o -?"LT, 

ro#«Rt=J: *J*li$n*TJifflJ5 lat, 

4o±sau4 b trai:ji5 2w*«Ricj: •j»jasn4_L 

Jlf|55 1 b tfrh%&y$-Y- h 5 IrfmibltX^ 
ho ZCD?'S.~y- h 5 1 OTSS&5 1 a cO±M(i?ta5 
8 0±Bt|a1Ci^^fS:g^WL, ^<7>TVfS|55 1 a tit 

1 oti, y- bm®4o±ea54 b*mi$.-t2>%2<Dm 

r- htt£4 Rif§r^ B -> >; n >e« i o t »i— jgoM 

4^1CJ:oT7* h 'J 7/77^ -XSUiJtt*-'^^-- 
>^«K*:iSi<-t4J:9tcft$*Lrv»4 0 -f- LT, 
O^S±Jcit«$<ife»fbS*R^<bft4»H]*6«Rl 

2 t, SF^ffiltBil 2©±K?&ffiSiifc> **BJR1 3 

[0 0 7 7] -f-LT, S^O^:H±HiSfl$n^^b^ 
%R^<bft<&Vfflit&ltRl 2 t, V W«S»R1 2<0±(C 

[0 0 7 8] ^gjft^iguis v>T , ±E* 4 <7)sy£B 
IS 1 Wi8*fii»Roiii5SBH*ft $ ii&mW*Wii 

mz&&mKmg.<n$\±.*m2>zttfX'£z>o ft^\ * 

*KWW«BEI±±fffflJ4 b tT1SP4 a tlzmUZtm 

[0 0 7 9] ^5tJj|7T^T'(4, ±£«4(7>£8fc®J8tf>J: 
"9 ftSi£fiLR*KttTv^ftv>^, ho±*»: 

[0 0 8 0] (« 6 m 6 14, ^6 O^Jfi?^ 

[0 0 8 1] [BjEHC/jrt.Mtc, Pgi/'j3>iSlO 

fSttMJt 6 u i4, y- v mm 2 t , #*§ B B B v U 3 >R 

7i>t>ft4y- MI4 t, V-7,- KV^T > 5 ttci «5 
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*jR$ft*MO SFETh LTlBm-t&ttimifbli 
fc, 5S^-^ttftJ*7 0lo<o*«a5 8<0±{ctt, Y-Y'& 

nm 2 &t/y- h«fii4 1 mmzwut £ fLfc^eji -> 
fin 1 2 w±^j£s<xfc^ * A'Sa* 1 3 1 ^ix.tv> io 

& o 

[0 0 8 2] »^^t^7l*!C0^5-<75^ 

9 <D±ufroi§ rmmm 1 2 ^t^u (±, bmbiss 

BW» ^ * 4S*&*i»»lt 6 1 8 tcgl * ft* J: 3 

§i5 8 (7)±® i:iHi i:i§$fifiic^i}, fi«&Affif&££<6 i 

[0 0 8 3] *HW^<75#2»ffSaiCj3V^T(i. ^3 

iifc&#3&*l6ilfW6 1 **3&£$ft-Cv»40T, 110 20 

v»o IE*l-atSIIJ«*l±iaiKRJtWLT/h$ < ft4<?3 
t:\ *llifcBS©i!MM^1lOE«- &Km&l lift* 

ft, ^*^M^iM1^JK^ft±£El4^ t^T §* 0 
[0 0 8 4] fcis, *HJfiSS8K45v»TJ±, ^5-iS& 

[0 0 8 5] (ft 7 <n>%Wm>) m 7 lift 7 <0»i 30 

[0 0 8 6] IBIiatC^-J-id^ Plv'J^^if 1(0 
fSteSItt6KH\ r-HMtK2i:, ^g B B H ->'J3>I 
*>t»44y-Ht4t, V-J*- Kl/-f > 5 t\z& V) 
i^SiUMO S FETfc LTatli-^JST-^Jtejii 

t LTtiUlt&Lftv^ -<^«f*SB9^£1-& 0 * 
fc, SFfiMiflltt 7 <D 1 o©3M|5 S <7)±tc li, y- b $6 40 

itM 2 a try- ni4t i^BftcfM $ fifc^asi -> v 
ft s ftfcant&*fflw» h ft 4 g n&it r i 2 1 , g ?m 

mm 1 2 0±(c5Bffi$iifc^ 9 Ji/BB» 1 3 £ £1f 

o 

[0087] ^^t\ %^m.w^in<n^\-<D^m 

9 <o±«|5UiiBE*Ji : f-* t 'f * >r±Aft iff; iot« 
A £ ix, J&StXO -> 'J 3 >■ jJ» <b & 4 Si J&JKfttB 7 1 75* 
M^nti^o £W*ifiififlsB6 7 10TJHO*SffiB 
(±> *W8 0±®fcfi5EIi:<DWU*>45^ ?#g|5 S OJ^ffi 50 
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[0 0 8 8] *Hifi©3!iU«4##fl:««t=*v»T»i, 

9 o v u 3 >*Ri:i ^ * >&Aft irj; 
i *> BBlElST-a 1 * A $ ftrtifiifttf) -> >; = >« ri» & * 4 * 
t&tfcim 7 1 jft^BfiE $ tlX v > 4 46 K , EIR- ££RI (" 

WE* t eiiin$ixfe*&tc*ist)ifra5 7 1 iz&^xmj±.m 

TsJ^tio Lfc^oT, Eilt 9 WO«ffiS 

tfvhs < ft »> , wui-*m#B 9 Ffloep^fsssi 1 2 i 

ffco^ili, HI 0tc^1-^5R(7?i|i*f$^gtci3lt-2»li 
TOIflll 2<7?S»t^^ibftv^ s \ *«SffifS(i«E 

ffikmzm-t z>mm-hm< ft »?, ^frssoaftiSJt 

[0 0 8 9] ftib\ *HifiJBffitcfiv»TJi, ^ = 

®#g)5 9 izmAZixtzT^mmmm^miz^xm 

[0090] (*8co^ff^> H8ii, mscDnmz 
mizfrfrz>*mw%iW.<Dwwmx&z>o 
[0091] mmizm-tx*)^ paivvavaesio 

i&e«i«6 y- hBEfkK2 t , 'J 3 >r 

p> ft * y- h *^ 4 ^ , y- h mm 4 ffl±tcffM 

mizmifhixmte.mi&k Lxi±mtL%^r$ -v^m 

8co±m±, y- h*§ifsi2so f y- vmMA twm\z 

bizmR<v£w±{zmmzntzmmmmfrh%z>mm 
mmm 1 2 1 , m mm$m 1 2 o>±ni&i& $ fL?t ^ ^ a> 

BBUl 3 t ^^z.Tv>4 0 

[0 0 9 2] *^SIfflit7l*I<0^5-^^2i 
{$S|5 9 at/?(WP 8 (CSf oT„ y- h *@ 4 60fJJ®±^-f 
K t - )\< t |W]B#(zffM $ i\fzM1\Mmmfr h ft 4 T 
ft 8 l7i s ffM^^tT^4o 415, CiWTic^ilfe 

*t Bi 8 i (i, #|g B B a -> 3 i o <t -9 iw 

[0 0 9 3] *HSSBJSO#*#:*ieu iii, 

re^ja 7 <d±iz nmmmmfr h ft 4 -ra § jait r 8 1 

LTv^4«0T\ H 1 0 U^-ffi£*0?##f**1tK 

*»=Rjt«i LT/h$ < ft 4^*u, ^mmm^mw 

iSST?J±EilS-*«MS*J*1S«$iu iot, Kiftil 
It C0[p]± 4-S14 C 1 75 J T* § 4 o 

[0094] ft*;, *mmmAz&\,*xit, Tftiue** 

R8 1 *»^*R(c J: tJiJSL^t:ov>THMLfc 
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[0 0 9 5] ttz, #HttJfcffiKfcv>-CI±T*fcRa t m 
tt^*&*Wc«±, Tft§*g»li!E&aMIBE£&£o ^ 

4 & *mmm t mmcotm * %m l ? * c <t i± 

[0 0 9 6] (m9cr>mm^m) H9 (a) li, i9«^) 
[0 0 9 7] raBH:grfJ:-9(C, PS'/'Ja^iSl© 



«SSfi.4M0 S FETt LT«fE?-**^j& t IS:»tS>fi 

ftfctt»0>*g|S 8 t , 8 OWJKBStft ^rSffiif i£ 

7t * m=t-frm%.WL 7 o 1 8 ©_tK (i, h#ft 

Cijt =2 I ( CalXCij) / 

X-mZtL 5£ (3) T-S^^^^^iCjti < 
Cijt < Cjt 

5Mfc£1-*o icT, ±i£05t (4) ORM3&J:»> 

Cijt < Cat 

t ft <0 > *^BffiKfc*^^«OEi«-*«H# 

%> o 

[0 10 1] fti3, ±|B#HiflS?BSS-CI±, ffit*fe«tt6l*3 
KEBSfLiSS^-i: UMO S F E T *§fe 

ti^-M*-? h"7>vx?, ^-f^- Kf^MOSFE 

t w^ot mmi-*?. **v**'s9 mcomm^ k&tix 

z>$>cot-fz> 0 

[0 10 2] 

Kwoa*] ft i - 2 ic j: * t , m^mtmrn 
to t ft ^ - o¥2»ftgB t * <b a * aef-frBi^j*** 

U *«^fr±lclF^fM*^LT@e?«*K:(t-rft4 
iiV*T\ 5^ 5 -<7)^i»^(- P NJ£#£!£ 
t* fcOTN E*-*8ira§4«> "7 4 

[0103] »JJ&g 3 - 8 ic J: * t , m%mmtfM.tb 
L * v> ^ 5 - o#-*flsfflS £ tJ> <b ft 4 
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mm 2 sw- hmm4t mmzmm, z tifc.$&h*s >j 

li» SnfeKft^lSER*^* 4 J1M*6»|R1 2t, ffffl 
ffiifSIK 1 2 W±lZ®j£S;h.7t * * ^/Ei» 1 3 t 41it 

[0 0 9 8] i w T\ ±ffi = _^ij£j|j:#a5 9 x 

rt s ?f £1$ 8 OTSfiUft LTi«?iiTv^„. -e-Ofe*, ^ 
9 oMWteWM 8 9 (Di£Wimnb& 

10 *»fBl9 1 lcgLTv>S 0 

[0 0 9 9] H9 (b) l±, *«tt3^S8U«4**ft« 

ficoBeis-siSK^* * gym*- & *o»fMia"c* * 0 

*SU(6^8IU«4 i t , y'Ja >ft«T 

SiCijli, HI (b) {c^i-S*Cjl<7)2 55- 
CO 1 W.Tl-^'S (T. Nishimura and Y. Inoue: Proceed 
ings of VLSI TECHNOLOGY WORKSHOP ON "WHAT IS THE F 
UTURE OF SOI?" (1995) p. 123) „ 
[0 10 0] Lfci'oT, ^*fli«fll«7)^BEi»-*Km 
20 §*Cijt(±, T1K (11) 



(Cal + Cij) | +2Ca2 (11) 
ft&o -r^^*>, TfS^: (12) 
(1 2) 

ff*m^ftwE«-*KIW3S*oiS«(c J: *J 

com^M&co iRi±*ig«it*f#*o 
30 [0104] ni^s 9 u j: s t , aHttettfl-a'aASs s 

4: , Zix&Mt LX l±fS14fHt t LT^fg L ft 
«^±i:«M«fiil^*^LTE«*ia:tt-C4*^iiflE 

THtj-.}; 9 tc Ltzwe. mtk-mmmmco*) -^m^ 

^, ioT. ^*ft»«Oft^igfiEO|pj±*ria4Ci:*« 

[0105] it>t<5ii o-i Hiza&t, %mmmtf 
at! l a v » s - o^Niff « tfrhtcz, mT-^-mMa. z 

ys-n^mfmtmM mm t<ownz mmm * k 1 1 
itwc, Efii-s^n ^ h ms.cowm \znt & m m 
mmjzfrfr&mimcoi&Timm lx, wmmmmz 

50 [laiBoits**^] 
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[01] ^fc«K«^PNg^*}&£Lfc*l«>H 

mm ^*#s«o»f® ia-e*> * «, 

[El 2 ] i|M»flsfflSi::Sv* P Ng^astBJfE Lfc* 2 
[0 3 ] 2 p Ng^*ff»L/;f 3 <7> 

[12 5] hiKftfcSSSOlllfiJgJSKft*** 

[h 6 ] ##flE«5«)±Ka*ji*ieaaisrisjtfc» 6 o 

[11 7 ] ^flc«<&±»*fcigflt#«&i: LfcSS 7 O^ifi 
[08 ] *B»»lROT^UT«:S»fi»IRSrKttfc»8 
[0 9] 3(KF^tt«*»^*twS4a*ii*«»»«:li£ 

[mi o] fie*«#*ft««©wfiBBir*-s 0 

[Hll] a#<0 b V>f »lffl#ift»li:LOCO 

s 5Msa**i*sii t Kurt *&&-mmm*L*®m 

1 ->'J3 
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2 y-h^-fkM 

3 *M K**-^ 

4 y- h W.M 

5 V-x- KW"f > 

6 ?£1410fJS 

7 Sf^gtlgM 

8 mu 

9 

13 *9 )^WM. 

10 14 ?f 

21,31 -wtmwgiM 

2 2,3 2 P Ng<g-g|$ 

4 1 pawMEifcJi 

4 2 Nmimmfflkm 

4 3 * 1 P NS#§& 

4 4 *2PN««r» 

5 1 

5 2 gftfttiSlgl 

5 3 A£#UK 
20 6 1 

7 1 ft&ftftffi 

8 1 Tft^ffitSR 

9 1 aa6di^ffi*^ 
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